Abstract. The conceptual design of an ocean observing system for the routine, long-term gathering and processing of ocean data useful for monitoring, describing and predicting ocean climate and its variability is discussed. The ultimate aim of the system is represented by four application areas; atmospheric prediction; ocean and coupled ocean-atmosphere climate prediction; state-of-the-art ocean climate assessment; and model validation. Models are presented as the unifying glue for the system, providing a means for exploiting observed information in many different ways as well as a means for processing complicated and diverse data sets into a form which has practical applications. Monitoring, description and prediction require different supporting environments in order to exploit this potential. The overall objective of the system is broken down into a series of goals and sub-goals roughly aligned with surface, upper ocean and deep ocean applications and with modelling and information management requirements. A prioritization of these goals is presented and it is shown that ordered implementation of the elements supporting these goals will lead to a sensible, staged implementation of the observing system. The research, development and exploitation of appropriate technology is emphasised. Trade-offs and rationalisation across the elements of the ocean observing system for climate and between other climate components and ocean modules is central to the development and successful implementation. The design is presented as the first stage in a constant]y evolving and maturing ocean observing system for climate applications.
Introduction
In December 1994 the Ocean Observing System Development Panel finished its work on the conceptual design for an ocean observing system for climate. This article provides one view of the approach taken in that endeavour, concentrating on the conceptual design and how it might deliver useful products for understanding and predicting ocean and general climate variability. The conceptual design is built on the premise that it is now feasible to contemplate a permanent, long-term system for ocean climate observations, serving both the needs of the Global Ocean Observing System (GOOS) and the Global Climate Observing System (GCOS)** and delivering benefits to the nations commensurate with the considerable investment of resources that is required to sustain such an enterprise. This premise is based partly on the considerable advances in scientific understanding over recent years, partly on advances in technology such as the satellite altimeter, and partly on the recognition that useful, practical products can now be generated from ocean data.
It is instructive to dwell just a little on the keywords that now constitute the names of the parent groups as weil as those most often associated with activities of an ocean observing system for climate-monitoring, detection, description, understanding and prediction. The Global part can mean several things but here it is interpreted as encapsulating the intended scope of the system, but not necessarily of individual elements. Ocean and climate together imply all the world's oceans and regional seas are relevant (the non-land and non-atmospheric parts of the earth system), but that small space and short time scales would not be targeted (the cutoff is around the Rossby radius in space and about a month in time). We interpret observing to mean the detailed examination of the state of the ocean upon which further diagnoses, analyses and predictions (that is, products) are based. It is not just the act of measurement, though of course that is fundamental, but includes all the stages of data manipulation, management and interpretation that enable thorough examination. System is used to imply several things; it means that a group of interrelated and/of interacting elements are being brought together to form a collective entity, the implication being that this unified entity can achieve what the individual elements could not. System is also used to imply a methodical approach to the task; previously ad hoc arrangements for collection of information are made methodical and routine.
Having now defined what we mean by an ocean observing system for climate, it is useful to consider the main purposes/applications of such a system.
Monitoring is perhaps the most obvious application, though the benefits may be neither obvious not tangible. It usually implies methodical collection of data over an extended period, with little extra interpretation or extrapolation of the information. A long time series at a particular location or regularly produced analyses (e.g., of sea surface temperature) are examples of monitoring.
Detection, on the other hand, usually requires specialised analysis and interpretation in order to reveal the important signal. For example, Warwick and Oerlemans (1990) discuss the problems of detecting sea level rise from tide gauge measurements while Karl et al. (1989) discuss the limitations on detection of, for example, sea sufface and air temperature changes, from the recent climate record. Detection of change requires adequate sampling in time (though the length of the record may be beyond control) and space, where adequacy is determined, among other things, by the relative magnitude of the signal and noise, the sampling rate and the quality of the samples.
Description, for out intents and purposes, is inextricably linked to understanding. Continued progress in our understanding of the ocean and its natural variability is foremost the task of science; there is, however, a continuing need for baseline information, spanning all relevant research programs, upon which more focussed and intensive ocean research can build. Science will forever remain a key client [346] 
